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Fig. 1 NIR of bezoar powder and artificial bezoar powder

1: Bezoar powder; 2: Artificial bezoar powder
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Table 1  Influence of paramter ¢ on the result
of support vector regression
e AR 1R 22 F- 77 Al

1.5 X 10! 6. 89

5.0 X 1072 8.11 x 10!
1.0X 1072 4.18 X 107!
5.0 X103 1.64 X 107!
1.0X 107 5.78 X 107°
5.0x 10" 5.60 X 103
1.oX 10" 5.64 X 1073
5.0X107° 5.68 X 1073
1.0 X107 5.71 X103

HE.C=10,y=1
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Table 2 Influence of ¥ on the result
of support vector regression
Y AEX 15 22 8- 7
1X10°° 5.05X 10?2
5X10 % 5.02X10 %
1X10°2 1.35X10°3
5X1072 2.11 X103
1Xx10°1 2.78 X103
3X10! 1.72X10 3
5X10°! 3.09X10 3
1 5.64X103
2 1.06X10"!
5 2.71

#H: C= 10, ¢=0.000 1
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Table 3 Influence of methods of data process on

the result of support vector regression
B AL 15 AH X 1% 22 T J7 12

<K S % 4 YNPE i 0.150

5 W/INIE TR 45 0. 001 35
— KR 4 WV 46 3.87
5 W/ NIEE i 0. 461
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Table 4 Prediction results of model built

by support vector regression

FedhS  EAR/ % BOWE % WE/ N FE X522 / %%
1 98. 04 98. 08 0.038 7 0.039 5
2 96. 15 96. 20 0. 050 2 0.052 2
3 94. 34 94. 32 —0.018 0 —0.0191
4 92.59 92.22 —0. 365 —0.395
5 90. 91 90. 48 —0.429 —0.472
6 89. 29 88. 94 —0. 347 —0.389
7 86. 21 86. 41 0.199 0.231
8 83. 33 83.57 0. 245 0.293
9 80. 65 80. 69 0.043 9 0.054 4
10 78.13 78.12 —0.014 4 —0.018 4
11 75.76 75.73 —0.027 7 —0.036 6
12 73.53 73.52 —0.010 5 —0.014 3
13 71. 43 70. 88 —0.550 —0.770
14 69. 44 68.73 —0.712 —1.03
15 67.57 67. 30 —0. 265 —0.392
16 65.79 66. 25 0. 464 0.705
17 64. 10 64. 35 0. 248 0. 387
18 62. 50 62.70 0.202 0.324
19 59.52 59. 34 —0.179 —0. 300
20 55. 56 55. 41 —0. 146 —0.262
21 51.02 50. 91 —0.113 —0.222
22 48.08 48. 21 0.130 0.271
23 44. 64 45.22 0.578 1. 30
24 42.37 42.91 0. 541 1.28
25 40. 00 40. 35 0. 345 0.863
26 36. 36 36. 80 0.439 1. 21
27 28.57 28. 31 —0. 264 —0.923
28 25.00 24. 60 —0.396 —1.58
29 20. 00 20.09 0. 090 6 0.453
30 16. 67 16. 69 0.020 4 0.122
31 12.50 12.51 0. 006 10 0.048 8
32 9. 090 9. 005 —0.085 1 —0.936
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Determination of the Artificial Bezoar Powder in Bezoar Powder by

Near-Infrared Spectrometry and Support Vector Machine

MA Qun'*, HAO Gui-qi* , QIAO Yan-jiang' ., ZHANG Zhuo-yong®* , ZHANG Xiao-fang®
1. Beijing University of Chinese Medicinal and Pharmaceutical Sciences, Beijing 100102, China

2. Research Institute. Beijing Tongrentang Co. . Ltd, Beijing 100011, China

3. Department of Chemistry. Capital Normal University, Beijing 100037, China

Abstract A method for determining the artificial bezoar powder in bezoar powder using near-infrared (NIR) diffuse reflectance

spect

rometry was proposed in the present paper. The method was based on support vector machine (SVM). The calibration set

was set up by adding unequal artificial bezoar powder to the bezoar powder (content range: 0%-100% ) and collecting the NIR

spect

1

rum of the samples in the wave number range of 4 000-10 000 cm™'. The processing algorithm was wavelet transform with

first and second derivatives. A mathematical model with support vector machine was established. The model was checked with

leave

one method. The sum of the square of the relative prediction error was 0. 001 35. This method is reliable and can be used

to control the quality of bezoar powder.

Keywords Near-infrared diffuse reflectance; Support Vector Machine; Bezoar powder; Artificial bezoar powder
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